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[57J Abstract: 



PURPOSE: To efficiently produce the titled tryptophan in a large amount, by 
cultivating a microorganism transformed by a DNA sequence capable of coding an 
enzymic group of a tryptophan synthetic system, etc., in a culture medium. 
CONSTITUTION: A chromosomic gene obtained by extracting microbial cells of 
Brevibacterium iactofermentum, etc., of the genus Brevibacterium is cleaved with a 
restriction enzyme to give a DNA, consisting of DNA expressed by the formula 
containing an operator region controlling the synthesis of m-RNA, promoter region 
controlling the synthesis of m-RAN, etc. The resultant DNA is then subjected to 
ligation reaction with a plasmid vector to afford a recombinant DNA, which is 
further introduced into a variant strain requiring tryptophan to carry out 
transformation and provide coryneform bacteria having the ability to produce 
tryptophan. The resultant bacteria are then aerobically cultivated in a culture 
medium containing a carbon source, nitrogen source, etc., to produce and accumulate 
the aimed tryptophan in the culture medium.COPYRIGHT: (C)1987,JPO&Japio 

[51J InH Class: C12N01 500 C07H02104 C07K01300 C12P01322 
C12P02102 C12P01322 C12R001 13 C12P01322 C12R001 15 
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#E3B3 62-244382 (2) 



CCCCC7TCTC GCCATTCCTC TCCCTGAGCT CCCTAAATCC CAAGA ATTGT 
CCCCCAACAC CCCTAACCAC AGCGACTCCA CCCATTTAGG GTTCTTAACA 

TCCTTTGTTA TTCCCTCCCT ACTTCCGTTT GTGCCCTTCT GGTTGGATGT 
ACGAAACAAT AACCCACCCA TCAACCCAAA CACCCCAAGA CCAACCTACA 

CGTCCGGCTA TGCCTGCCCA TAC7CTTGCC ATGCTTGATG CGA ACGCAGT 
CCACGCCCAT ACCGACGCCT ATCACAACCC TACCAACTAC CCTTGCCTCA 

TCGTCTGACT ATTACCTCGC CGATTATCAA CflAGACTCCG CTG AATGCCC 
ACCACACTG A TAATGGAGCG GCTAATACTT .CTTCTCACCC GACTTACCGC 

CCCAA AAATG ATTA ATAATT CACACAACCT TCCCACTATG TGATAAAGTC 
CGCTTTTTAC TA ATTATTAA CTCTCTTCCA ACCCTGATAC ACTATTTCAC 

GCGCTA ACTA ACCGACCCTC.ACACCTCAAG TTCTTTTCAC TTTCATCAAT 
CCCCATTGAT TCCCTCCCAC rCTGCACTTC AACAAAACTC AAACTACTTA 

TTACCCCACA ACCGGCAACC CCTCCATCCA ATG AAGCTCG CACCCACTAA 
AATCGGGTGT TGGCCCTTCG GCACCTAGCT TACTTCCACC GTCCCTCATT 

AGGTCCCCCA TCAGCACCAA TCCCCATCTT TTCTCCCTAC ATGTCCGCTA 
TCCACCCGCT ACTpCTGCTT ACCCCTACAA AACACCCATC TACAGGCGAT 

ATCATGCAGC CCTGTTCGAA ACCGCTCATA TCACCACCAA CAATGCTATT 
TACTACCTCC CCACAACCTT TCGCCACTAT ACTGCTCGTT CTTACCATAA 



GGGATATGGC GCACCCTCTC CCTGGCCCCT TGTGGCTCCT GTCGGC ACTT 
CCCTATACCC CGTCGCACAC CCACCCCCCA ACACCCACGA CAGCCCTCAA 

CCCTCGTCCT CCCATTCGCT CTTCTCGCTC CCATCGTGTT CATTCCC ATG 
CCCACCACCA CCCTAACCCA CAACAGCCAC GGTAGCACAA GTAACCCTAC 

CCCCAAACCC CCCACGCGCC TCTTTCCCCT GAAATTGAAC AGGACGCCCC 
CCCCTTTGCC CCGTCCCCCG ACAAACCCGA CTTTA ACTTC TCCTCCGCCC 

CCAAGATTCA CTTCCATCCA GTGCGTAGAC CTCCGCAAAC TACACAAGAA 
GCTTCTAACT CAACCTACCT CACGCATCTC G ACGCCTTTG ATGTCTTCTT 

CCATTTTCTG AATA A CTCTT CTCTCACTCA AACCACCCAC TGGTCGTCGC 
CCTAAAACAC TTATTGAC A A CACACTCACT TTCGTCGCTC ACCACCACCC 

TTTTTAACGC TCG7ACTTCC TTCCACGAAC A AGCGGGCCT TTTGTCCTTT 
AAAAATTCCG AGCATGft AGC A ACCTGCTTC TTCCCCCGGA AAACACCAAA 

TTATTTCATC TTTCCCAGA A ACCCTTCAGC CCCACA ATGA TTTCCTCCCT 
AATAAACTAC AAAGCGTCTT TCCGAAGTCC GGCTCTTACT AAAGGAGCCA 

TCACCAGCAT CCTTCTGCCT TGTTTGCCCA CTTCCCTCGC ACAACCCCAC 
ACTCCTCCTA CGAACACGCA ACAAACGCGT CAACCCACCC TGTTGGCGTC 

TCTTCCCTCG CGGTGTTGA A CACTTCCGTC CGCATTACGT GCACCCCCAA 
AGAAGGG AGC CCCACAACTT CTCAAGCCAC GCGTA ATGCA CGRPCCCGTT 



CACCCTCCTA ACGCAGCCCC TCACCGACTC GGGTAGCGCA CTCGTTGCGC 
CTCCCACCAT TCCCTCCGCG ACTGCCTC AG CCCATCCCCT CACCAACCCG 

TTCCCCGCCT CCCATCCCCT TCATCAGCCC CACCCCCTCA CCCCACCAAC 
AAGCGCCCCA CCCTACCCCA ACTACTCCCC CTCCCCGAGT CCCCTCCTTC 

CCTCCCTCCC ACTCCTCATC CCCGCTTTCC CCTTTGATTT CTTACAAACC 
CCACCCACCG TGACCACTAC CCCCCAAACC GGAA ACTAAA GAATCTTTGC 

CCACTTCCTC CTCCCGCAAA TCCTCCTGGA CATCA ATCAC CACCACCACA 
GGTCAACCAC GAGCGCCTTT ACCACCACCT GTAGTTACTG CTCCTGCTCT 

CTCAACAACC TTTCATTCCT TATCGACCCC GCCCTCCCCC CAACCGAACA 
GACTTCTTCG AAAGTA ACGA ATACCTCCCC CCGGACGCGC GTTCGCTTGT 

ATATTCCCCA TCCTCAGTTC CCCACTCAGA TCAATGACCT GAAAGAAAAC 
ATATTCCCCT ACCACTCAAC GCCTCAGTCT ACTTACTCGA CTTTCTTTTG 

ACCATGTCCT GATCCATTCC CTCCTTATCT CCACCTCCGT GCCACCAACC 
TCCTACACCA CTACGTAACC GACGAATAGA CGTCCACCCA CCCTGCTTCC 

CAACTTTTTC CCCCATCCCC TGACTCCAAC CTCAAGTTCA CCCCTCCTAA 
CTTCAAA AAC CGCGTAGCCC ACTCACCTTC CAGTTCAACT GGCCACGATT 

ACCCACATGC CTCCATCAAC CATGACCTAC ATATCCCCAA TCACTTGCAT 
TGCCTCTACC CAGCTAGTTG CTACTCCATC TATACCCCTT ACTCA ACCTA 

CCCCCCCAAC CACCTCCCCC GCCTCTCGGT CCCACCCTCC CGCCCCCTTC 
CCCGGCCTTG CTGCAGCCCG CGCACACCCA CCCTCGCACC CCCCCCCAAC 



CCCTAACACA CCAGCTTGGC CAGTACAACA CCCCAGACAA CACCTTTACC 
CGCATTGTCT CCTCGAACCG CTCATGTTCT CGCGTCTCTT GTGCAAATCC 

CACCATCCAA CTGCTGCCCA ACTTGCAGTT CGACTCCCCC TACAGCGACG 
CTCCTACCTT CACGACGCCT TCA ACCTCAA GCTCACCCCC ATGTCCCTCC 

TTTGAAACCC TCCCCGCAGT CCAGCAAACC GTCAACACTT ACCCCGATTA 
AAACTTTCCG AGGCCCGTCA GCTCCTTTCC CAGTTGTCAA TCCGCCTAAT 

CCGCCAAACT CACCCCCCTC TCCAACCCCC CACCCGACCT CCAGCCCCAG 
GCCG6TTTGA GTGGCCGCAC AGCTTGCGGC GTCCCCTCCA CCTCCCCCTC 

CGCCTACCAA ACCACCCCTC ACCACGCCCA CACTCTTCCC CTTCTCGCTC 
GCGGATGCTT TCGTGCCGAC TGCTGCCCCT GTGACAACCC CAACACCCAC 

ATTTACAACG GTG ACATCTA CCAACTTGTC CCCCCCCCCA CTTTCACCGC 
TAAATCTTCC CACTGTAGAT CGTTCAACAG GCCCCCCCCT GAAACTGGCC 

CCTCCCCCTA CATCTTCTAT ATCCCTCCAC TCAACCAACC TCGCTCCTAT 
CCAGCCCCAT CTACAACATA TACGCACCTC A&7TGCTTCC AGCGAGGATA 

CCGTGAGCTG CAGCTCTACC CAATCCCACG TACCCCCCCC CCTGG ACTCA 
CCCACTCCAC CTCGACATGG GTTAGCGTCC ATGGGCGCCG CCACCTCAGT 

ATCCCCACTC ATCCCAAACA CATCCCCGAC CACACCATCC TTGTCCATCT 
TACCCGTCAC TACGGTTTCT CTACCCCCTG CTGTCCTACC AACACCTAGA 

CGCATCTTTT CCAGGTCGAT CGCTATTCCC CCGTG ATGCA CTTCCTCTCC 
GCCTAGAA A A CCTCCACCTA GCC A TA AGGC CGCACTACCT CAACCACACC 
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CCTCTGACCC CGACGTTCCA CCCACACCTT CATCCTTTCC ACGCCTATCC 
GCACACTGCC CCTCCAACCT CCGTCTCCAA CTACGA A ACC TCCGCATACC 

TCCAGCTCTT GCCCCGCGTC CAAAACCCCA GGCGTGGTTC TTATGGTGGC 
ACCTCCACAA CCCCCCGCAG CTTTTCCCGT CCCCACCAAG AATACCACCC 

TCGTTCGGCG TTTGTCCAGG ATCGTCTGGC TGCTCTCCAG CCTCCTCCTG 
ACCAAGCCGC AAACAGGTCC TACCACACCG ACGACAEGTC CGACCACGAC 

AACCCCTATG CCCTGTTCAA TGCCATTCCC CTTGCTCCTG GTTCCACTTT 
T7CCGCATAC CCCACAACTT ACCGTAACCC CAACCACCAC CA AGGTGAA A 

TCTCTACAAC CTGCTCGATG CGTTCGCCGT CGCCGCTTAT AAGTCCACCC 
ACACATCTTG CACCACCTAC GCAACCCGCA CCCGCCAATA TTCACGKCC 

CTGATCTCCC TTTCACCTGG ACCTCCTTAC CCTCCCCATG CCGCCAACAT 
GACTACACCG A A AGTGGACC TCCACCAATG CGACGGCTAC CCCCCTTGTA 

GCCTCGCCTA CCACGCACTC ATCCAATACC ACGCCGGCAA CGTTGAGCCT 
CGGAGCCCAT GGTCCCTCAG TACCTTATCC TCCCCCCCTT CCAACTCGCA 

T6TCCACACC CCTCTTTTTC CAGGTCTTCC CACTGATCTT GACCCTGATC 
ACACCTCTCG GGACA A A A AC CTCCACAACC CTCACTACAA CTCGCACTAC 

GCCTCCCTCC TTCCCCCAGA CCCTATTGAA TCATTCGGCA CCTCTTCCTC 
CCGACGCACC AACGGGCTCT CCCATAACTT ACTA ACCCGT CCACAACCAC 

TTCCCCTGCA CTTTCACCCT GAGTCAGTGC TCACCCCAAC CCGTCCTATC 
AACCGGACGT CA A AGTCGGA CTCACTCACC ACTCCCGTTG CCCACGATAG 
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CCCCTCCATC AATATGCCCA CCTTGACCCG CGCTCCCAAG TTGCCCGCTA 
CCGCACCTAC TTATACCCGT CCAACTGCCC GCCAGCCTTC AACCCCCCAT 

CCAGTGGGGT ACCTCCGCCC CAATGCCCAT ATCGATAATT GCATTGTT AT 
CCTCACCCCA TCGACCCGCC GTTACCCCTA TACCTATTA A CC7AACAATA 

CTGTCCTCCG CGATTCTA AT CCTCAATCTC A AGCCGATGA CACGTTCCAC 
CACACCACGC GCTAAGATTA CGAGTTACAC TTCGCCTACT CTCCAACCTC 

CCACCTCATC CCATCACACA CCTTCTTCTC ATTGATA ATC ACCATTCTTT 
CCTCCACTAC CCTACTGTGT GCA ACAAGAG TAACTATTAG TGCTAAGAAA 

TGTTCCGCAA TACCGTCCCA CTTCAA ACCA TTTTCGCACC CAACCCCCAC 
ACAACGCGTT ATCCCACCCT CAACTTTCCT AAA ACCGTCC GT7GCGCCTG 

GATGCCCCTG ATCGACCCCA CACTCGCCCA GATTCCTTTA CTCCCTATTT 
CTACCGCGAC TAGCTCCCCT G7GACCCCGT CTA AGCAAAT CACCCA7AAA 

TCTGCCCCTC TCCACCCCAC CACCCACAAC ATGATCCTTA CTCATGCACC 
ACACCCGCAC ACCTCCCCTG CTGCCTCTTC TAC7AGGA AT GACTACGTCC 

ATCCAGAAGT CCCACGCCCC A AGCTTCCA A TTCCCCG7TA TCACTCACTG 
TAGGTCTTCA GCCTCCCCCC TTCCAAGGTT AACCCCCAA7 AGTGAGTGAC 

TCAGATTGCT GATCTCATCA TGCCGCCACG CACCACCGAT CCAAAGGCCA 
ACTCTAACCA CTACACTACT ACCCCCGTCC GTGC7GGCT A CCTTTCCGGT 

ATTTTCTCCC GCTGTGTCGA ACAACTTCTC CCGA ACTAA7 AAAAAGCA7T 
TAAAACACGG CCACACACCT TCTTCAAGAC CGCTTGATT A TTTTTCCTAA 



TGATTCATGA CTTCTCCAGC AACACTGAAA CTTCTCAACC CCTACT7GGA 
ACTAAGTACT CAACACGTCC TTGTCACTTT CAACAGTTGC GGATG AACCT 

CCCTCCCTGA ATACGATCAC CTCCACATCG CACCGCTGCT TCCGACCATC 
GCCACCCACT TATCCTACTG CACGTCTAGC CTCGCGACGA ACGCTGGTAG 

CCTCCCCCCG GCTCG7CCGT TCCCCATTAC TCCCGCAGCT TTGCTACATT 
CGACCGCCCC CCACCAGGCA ACCCCTAATC ACCCCGTCCA AACCATCTAA 

CCTTCCCTGA TCCCACCA7C CCC7CCACTC A AGCTGGCTA AGCACCCCAA 
CCAAGCCACT AGCCTCCTAC CCCACCTCAC TTCCACCGAT TCCTGCCCTT 

ATATTCCTTT CGCCCTTGAT GTCGATCCTC CTGTGAAGTG CTTCCAACCC 
TATAAGGAAA CCCGCAACTA CACCTAGCAC GACACTTCAC CAACCTTCCC 

TCTGCACCCG CTTCCCCACC CCCTGAAATT CCCCACCATC TTCAACACCC 
ACACGTCGGC CAAGCCCTCC CCGACTTTAA CGCGTCGTAG AACTTCTCCG 

GCCAA7GCCA ATCATCGACA GCTCATCGCC CACCTCTTCC CCCACCTCCC 
CCCTTACCCT TACTACCTCT CGACTAGCGC CTCCAG AAGC CGCTCGACCC 

TCCACCCCAC CACCTTCCTC TCCCACCTTA AAGAACACGC CACCATCCAC 
ACCTGCCG7C C7CGAACCAC ACCCTCCAAT TTCTTCTCCC CTCCTAGCTC 

CCATCTCCTG GGTGGCCTCG GCACTGAGAA CCCCGAACCT ATCCCCCCTA 
CCTACACCAC CCACCGGACC CCTCACTCTT GCCGCTTCCA TACCCCCCAT 

GCAGCTCCCA TGTTCTATCT CAACCCCGAT CTCCACTCCT TCAACCATCC 
CC7CCACCCT ACAAGATAGA GTTGCCGCTA CAGCTCACCA ACTTCCTACC 



TAACCCCACT CCAACCCTCC AGGAGGCAAT TCAGGTCTTC ACCCCCCTCA 
ATTCCCGTGA CCTTCGCACC TCCTCCCTTA ACTCCACAAC TCGGGCGACT 

CCTACTCCCC CTCACCACTT CGCTGAT ATT CCCCGCCC7C CCAAGGCATT 
GCATCAGCGC CACTCGTCAA GCC ACT AT A A CCCCCCCGAC CCTTCCCTAA 

CCGCTGCCAC TCCTGCCCAC CCTGCCAACA CCATCAACAT CACCACCCCC 
GCCCACCGTG ACCACCGCTG CCACCCTTGT CGTAGTTCTA GTCGTCCCCC 

CCGTTCAGTG ACCTCCAACT CCGGTTCCGC CCATCTCCTG CAGCCGCTGA 
GGCAACTCAC TCG AGGTTCA CCCCAAGCCG CCTACACCAC ATCCCCGACT 

TCCAACTTCA CCTTCCTCTT CACACCTCCG TACAACCCTC CCATTGCGCA 
ACGTTCAAGT GGAAGCACAA CTCTCCACGC ATCTTCCCAC CCTAACGCCT 

TTCGACCATT CCTGTCCCCC GCCCGCCCGG ACCCTCACAT CATGGCCGTC 
AACCTGCTAA CCACACCGCC CGCCCGCCCC TCCCACTCTA CTACCCCCAC 

CCGTACACCC CCCCTTCTTC TCCATCCCCC AGCCACCCAT GACATCGCAG 
GGCATGTGCG CGCGAACAAC ACCTACCCCC TCCCTGCCTA CTCTACCCTC 

CATTACACCA TCGAGCCTCA CCACCTTGGC CTTCCCCCCT ACACCCTTCA 
CTAATCTCCT ACCTCCCACT CCTGGAACCC GAACCCCCCA TCTCCCAACT 

CTTTCCCCCC CACCCCCCCT CATCCACACC CTCATCCCTT CCCTCCC7CC 
GAAAGCGCCC CTCGCCGGCA CTACCTCTCG CACT ACGCA A CCCACGCACC 

TCCACAAAAG CCCCTTTCCT TCCTTGCCCA CGCGACCACC CAGGCATCCT 
ACGTGTTTTC CGCGAAAGGA ACCAACCCCT CCCCTCCTCC CTCCCTACCA 
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TCGCCAAGCA CGA AG A CATC CATTACTCAC A AA ACCACTC TTCCAATCAC TAGTA ATAAT CTCCCCACCC TCTTCC AAAC CATCCTCCAG GCTCCTCCCG 
ACCCCTTCCT CCTTCTCTAC CTAATCACTC TTTTCCTCAC AACCTTACTC ATCATTATTA CACCCCTCCC ACAACCTTTC CTACCACCTC CCACCACCCC 

C ACACCTGG A CCAAATTCCC GCTCGCATCC CTCACCTCGA TCTCGATGCC CTTCCA AAAT CCACCCGCTC TCTGTTCC AT TCCCTCAACC AGGGTAGGGG 
CTGTCCACCT CCTTTAACCC CCACCCTAGC GAGTCCACCT ACACCTACCC GAAGGTTTTA CCTCCGCCAG AGACAACCTA AGGGACTTGC TCCCATCCCC 

ACCCCCCCGT TTCATCATGG AGTGCA ACTC CCCATCGCCT TCTTTGGGAA TGATTCCTGA GCACT ACCAG CCGGGTGA A A TCGCTCGCGT GTACTCTCGC 
TCCCCCCCCA AACTACTACC TCACCTTCAG GCGTAGCGG A AGAAACCCTT ACTAAGCACT CGTGATCGTC GCCCCACTTT ACCCAGCCCA CATCAGAGCC 

TACCCACCGC CAATTTCCCT CCTGTCCCAG CCGGATCCTT TTCCTCGCGA TTACCATCAC CTCGCTACCG TTGCCCCTAC CTCTCATCTT CCGCTCCTCT 
ATCCCTCCCC GTTAAAGGCA CGACACCCTC GGCCTAGCAA AACCACCCCT AATGCTAGTG CACCGATGCC AACCGCGATG GAGACTAGAA GGCCACCACA 

CCAAAGACTT CATCATTCAT CCTCTCCACC TACGACCGGC CCCTTACTTT GCTGCTGA1C CCATCCTGCT CATCCTC7CT GTGCTTCATG ATGAAG AGTA 
CGTTTCTGAA CTAGTA ACTA GCACAGGTCC ATGCTGGCCG CGCAATGAAA CCACGACTAC GGTACCACGA GTACGAC AG A CACGAACTAC TACTTCTCAT 

CGACGCACTC CCTCCCCAGG CTCCCCCTTT TCATCTCCAT ATCCTCACCC AGGTTATTCA 7GAGGAGGA A CTCCCCCCCG CCATCAACCT GGCTGCG A AG 
GCTGCGTGAG CCACCCCTCC CACCCGCAAA ACTACACCTA TAGCACTGCC TCCAATAACT ACTCCTCCTT CAGCCCCCCC GCTACTTCGA CCCACCCTTC 

ATCTTTGGCG TCAACCACCC CAACCTCCAT GATCTGTCCA TICATTTGGA TCGTTCACCT CCCCTGTCCA ACCTCATTCC AGCAGATGCC GTGCTCGTGT 
TAGAA ACCCC ACTTGCTGCC CTTCGACCTA CTACACAGGT AACTAAACCT AGCAACTGCA GCCGACACCT TCGACTAAGG TCGTCTACCG CACGAGCACA 

CTCAGTCTGG CCTGCCCGAT ACCGAAACCG TCCCCCACCT AGCTCGCCAC TCCAATGCAT TCCTCGTTCC CTCCCAGCTG ACCACCCACG AAAACCTCGA 
CACTCACACC CCACGCCCTA TCCCTTTCCC AGCCGCTCCA TCCACCCGTG ACCTTACGTA ACCACCAACC CAGCGTCGAC TGGTCGGTCC TTTTCCACCT 

TCTGGCAGCC CGCGA ATTGG TCTACCCCCC CAACAAACTC TGCGCACTCA CCTCACCAAG TGCAGCACA A ACCCCTCCCG CAGCGCGTGC GGTCTACGGC 
AGACCGTCCC GCCCTTAACC AG ATGCCGGG CT7GT77CAG ACCCCTGACT GGAGTGGTTC ACGTCGTGTT TGCCGACCGC GTCGCCCACC CCACATGCCG 

RGGC7CATC7 TCG A AGAGGC ATCGCCACGT AATG77TCAC GTGAA ACATC CCAA A AAATC ATCCCCCCAG ACCCCAACCT GCGCTACGTC GCCGTCACCC 
CCCGACTAGA ACCTTCTCCC TACCCCTCCA TTACAA AGTC CACTTTGTAC CGTTTTTTAC TACCCCCGTC TCCCGTTCCA CCCGATGCAC CGCCAGTCGG 



CTCCCACCTC CCCGTACAAC GATTTCCTTG TCCACGCCAT CTTCCCCGTA 
CAGDCTCCAC CCCCATGTTC CTAAACGAAC ACCTCCCGTA GAAGCGGCAT 

CGCCCCCCTT CGTCAACAGG TTGCACCGCA CCTCCAGGTC TCGCGCGCGA 
CCCGCCCCAA CCACTTCTCC AACCTCGCCT CCACGTCCAC ACCCCCCGCT 

AAGCTA ATTC TTCATGCCCA TGAAGGTCCC ACCCCCCAAG TATTCCACTC 
TTCG ATTAAC AACTACCCCT ACTTCCACCG TCCCCCCTTC ATAAGCTGAC 

TCTCTCCGGA CAACCCTGCG CACGCACTCG CTCTCGGCTG CGCAGCTTTA 
ACAGACGCCT G77GCCACCC G7CCGTGACC CACACCCCAC GCGTCCA A AT 

GCCCGAAAGA TGCCGGCGCC CTGC7GA AAA TTTTCGCCAC CATCTCCACA 
CCCCCT77CT ACCCCCCCGC CACCACTTT7 AAAACCCCTC CTACAGCTGT 

GCCCCTCCAC GCTCCTACCT GCA7ACTTCG GTCAA7TCGG CGGCCAG7TC 
CCCCCACGTC CGACCATGCA CGTATGAAGC CACTTAACCC GCCCCTCAAC 

TCACGCCACC AACACCCCAG AGTTCCGCCA ACAACTCCCC GCCTACCTCC 
ACTCCCCTCG 7TG7CCCCTC TCA AGGCGC7 7C77CACCCG CCCATGGAGG 

C7CGCAGCCG AAGGCA AAGC C77TGCCCCG ATCT7CC7CA AGCGCG A AGA 
CACCC7CCCC TTCCCTT7CC CAAACCCCCC TAGA ACG ACT TCGCGCTTCT 

TGCT7GCCAA CCGCATCGGC AAAACCCGCA TCA7CCCACA CACCCCCGCA 
ACGA ACGG7T CGCGTACCCG T7TTCGGCGT AGTAGCG7C7 C7GCCCGCGT 

GTCCGTTGTC TACATCCGCC CCA AGCACG7 TCCCCGCCAG CAGCCCAACG 
CACGCA ACAG ATG7ACCCGC GCT7CCTGCA ACGCCCCGTC GTCCCCT7CC 



CA AATCCACG CCCCACTCCA GCGCAGCCTC GAACCACAA A ACGCAT7GA7 
GT77AGC7CC GGGGTCACGT CCCGTCGCAC C7TCGTCTTT TCCGTA AC7A 

TCTCGATGTC CAGCCCCTTC GCGGCTCAAG TCCCACACGG TCACCTCCAT 
AGACCTACAC CTCCCCGAAC CCCCGACTTC ACCG7CTCCC ACTGCAGC7 A 

GGCTACGCTC CCGGCCGCTG TG AAGGCA A A GTCT7TGCTC GCCCGACGCA 
CCCATGCCAC GCCCGGCCAC ACTTCCCTTT CACAAACCAG CCCCCTCCCT 

CACATCA ACT CTGCCGTCGA ATACCCCGCC GGTGCACCCA CCTGCGGCTG 
CTGT ACTTGA CACCCCACCT 7 A7GCGGCGC CCACG7CCG7 GCACCCCCAC 

7TCCATTACT A A AGGTTTA A ATAGGATCAT GACTCAAAAA GAAAAC77GG 
AACCTAATGA TTTCCAA ATT TATCCTAGTA CTGACTTTTT CTT77CAACC 

CTCCCCGAAT CCCTCCTCCC TGCTCTCGAC CACCTGCACA AGGCCTTCGT 
CACCCCCTTA CCCACCACCG ACGACACCTC G7CCACC7CT 7CCCCAACCA 

CCGATTATCT CGGCCGCCCA ACCCCGCTGA CCGAATGCTC CAACCTCCCA 
CCC7AATACA GCCGGCGGCT TGCGGGGACT GGCTTACGAG GTTCCAGGGT 

CCTCCTCCAC GGCCGTGCAC ACAAAAC7A A CCAGCTGATC GGCCAGG7GC 
GGAGCAGG7G CCGCCACGTC 7GTTTTCATT CGTCCAC7AC CCCCTCCACC 

CCCCACCACC GCACCCCCAC CCCTCTCGCA TCTGCGCTCA TGGCCCTCCA 
CCCCTCCTCC CGTCGCCGTC GCCACACCGT ACACCCCACT ACCCGGACCT 

TCTACCCCA7 GCACCTCCAC GGCGCCA AGG TCATCCCCGT GG A A7CTGGT 
AGATGCCGTA CGTCGACGTG CCGCGCTTCC AGT AGGCGCA CCTTAGACCA 
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TCCCGCACCC TCAAGGACCC CGTGAATG AA CCCCTGCGCC ATTCGACCGC 
ACGCCGTCCG ACTTCCTCCC CCACTT ACTT CGCGACGCGC TAACCTGCCC 

CATTCCCAAC CATCCTGCGT GAATTCCACA ACCTCATCTC TCAGCAACCC 
GTAACCCTTC GTACCACGCA CTTAAGGTGT TCCACTAG AG ACTCCTTCGC 

CTCTCTCGCT GGTGCCTCCA ACGCCATCCC CATGTTCGCA CACTTCATTG 
CACACAGCCA CCACCCAGGT TCCCGTAGCC GTACAACCCT CTCAAGT AAC 

GACTCCCCCA ACCACCGCGC AACCATCACC AACCCTCACA TCCGCATCCT 
CTGACCCCGT TCC7GCCGCG TTGCTAGTCG TTGCCAGTCT ACCCGTACCA 

AGTCCT ACTC CATCTCCGCC GGACTTG ATT ACCCACGCGT CGGCCACAGC 
TCAGCATGAG CTACACCCCG CCTGAACTAA TGCCTCCCCA GCCGGTCTCC 

CAAGCCCTCC AAGCATTCCA GTAGCCTCGC CCGCTACGA A GGCATCATCC 
CTTCCGCACC TTCGTAAGG? CATCCCAGCC CCCGATCCTT CCGTAGTAGG 

ACCGCCCAAC AGGAACCCCA GAACTTA ACC ATCCTCCTCT CCCTATCCCG 
TCCCCGCTTC TCCTTCCGCT CTTCA ATTGG TACCACCACC GGCATACCCC 

CAGAACTCAT CCTG A AGGAC AACCCATGAG CCCTTACGAC CATCTTTTTG 
CTCTTCACTA GGACTTCCTG TTCCCTACTC CCCAATCCTC CTAGA AAAAC 

CTCACCCACC CTTCACCACA GCACCCTTTC CACATCATCT CCACACCAAT 
GACTCGCTGG GAAGTGGTCT CCTCCG AA AG CTCTACTAGA GCTGTCGTTA 

TTCCCGATCG CCCCACCGTC CCGCAATCCC ACCTCCCCCC ACTCCACGCC 
AACGGCTACC GGGGTCGCAG CGCCTTAGGC TCGAGGCCCC TCACCTGCCG 
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AACCTTCCIC GAGTCCCACT ACCTTCTCGG CACCCCCGCC GGCCCGCACC 
TTCCAACCTC CTCAGCCTCA TGGAAGACCC CTGCGCCCCC CCGGGCGTCG 

AAGCCACACA TGCTACAGCC CACCCGCAAG CTTCCCCACG TTGTGGTCCC 
TTCCCTGTCT ACCATCTCGC CTCGCCCTTC CAAGCCCTCC AACACCACCC 

ACGATGAAGG CCTACACCTC GTCCGCGCTG AGCCAGCCGG TGA AGGCCTC 
TCCTACTTCC GCATCTCGAG CAGCCGCCAC TCCGTCGGCC ACTTCCGCAC 

CCACCCCACC CGTTCCTACC TCATCCCCAA CTCCGACGCC CAAGTGGA AC 
CGTGCCGTGG GCAAGCATGG ACTACGCGTT GACGCTCCCG GTTCACCTTC 

ACGCACACCT CCACCCCACC CGCGCGCACT ACGTTCGT AT CACCGACGCC 
TGCCTGTGGA CCTGCCGTGC CCGCGCGTGA TCCAACCATA GTCGCTGCGC 

CCCCCACTGC AATCCTCACA CGCGTTCGCC TACGflCTCAA CCGCGCCAAG 
CCGCCTGACC TTACGACTCT CCCCAACCGC ATGCTGAGTT CCCGCCC7CC 

CCCTGGCCAC A ACC ACGTTG ACCATCCCGC CCGCACCCTC GAACAA A ATC 
CGCACCCCTC TTCCTGCAAC TCCTACCCCG CCCCTCCCAC CTTCTTTTAG 

GCCACGCCTC G AC ACGGTCA GGGCAGGGCG CCTTTGTTCC CTTCATCATG 
CCCTCCCGAG CTCTCCCAGT CCCCTCCCCC CGAAACAAGG CAAGTACTAC 

CGAACCTCCC GCAGATCCAC TGG AACTTGG CCTACCTTTC TCCGACCCAG 
GCTTCCACCC CGTCT ACGTG ACCTTCAACC GCATGG AAAG AGGCTCGGTC 

CGCCCCACCG TAGACACCGC ACTCCAGCAG ATCAAGCGCG TCCGCCCAGC 
CCGCCGTGGC A7CTGTCGCG TGAGCTCCTC TACTTCCCCC ACCCGCGTCC 



CTACCCAGAG GTTCCCATCC CAATCCTCAT CTACCGCAAC CTTCCTTTCA 
GATCCCTCTC CAAGCCTACC CTTACGAGTA CATCCCGTTG CAACCAAAGT 

TCCATCCTCC TCCCAGACCT CCCAGTCCGC GAAGGCCCAC CCTTTTCTGC 
AGGTAGG AGG ACCCTCTGCA CCCTCAGGCC CTTCCCCGTG GCAAA AGACG 

AAACCCTCCA CCGTCTCTCC GCCCCATCAA AGCGCTACAT CTACGCCATC 
TTTGCGAGCT CCCACACACG CGGCGTAGTT TCCCGATGTA CATCCCGTAC 

GTCCGCACTC GTCGACAACA TCAACAAATT TGATCGCCCA CCCATCCTCT 
CACGCGTCAC CACCTCTTCT ACTTCTTTAA ACTACCGCCT GGGTAGGAGA 

GCTGCTTCCC GTCCGATCAC GGGTTCCCCC ATCACCAAGA TCATTCCTTC 
CCACGAAGCC CACCCTAGTG CCCAAGGCGC TAGTGGTTCT ACTA ACCAAG 

GTTTCA AGAA CCATCTCACT GAGTTCATGT CTCCCACTCA AGGCACCCAC 
CAAACTTCTT CCT AG AGTGA CTCAAGTACA GACGCTGACT TCCGTCGCTG 

GAGAC AATGT AGA AACATCA A AG A AGCCAC CTCCTAGCTC TCCGCCTCCC 
CTCTCTTACA TCTTTCTAGT TTCTTCGCTG GAGGATCGAG AGCCCGACCC 

TACCTTCCAC CCCCTCCGCT ACGACCGCCC CCCCGftGGAG CAATCTTACG 
ATCCAACCTC CCCCACCCCA TCCTCGCGGG CGCCCTCCTC GTT AGAATCC 

CCCCC&TACC CTTCCCACCT CCATCC 
CCGCGCATGC CAACCCTCCA CCTAGG 



CCCCTCCCTT GGATCGCTTC TACCAAGAGT TCGCTCAAGC TGCCCCACAC 
CCGCACCCAA CCTACCCAAG ATCGTTCTCA ACCCACTTCC ACCCCCTCTC 

AGCACCCCCA CTTCATCCCA TTTACATCCC TCCGGCCAAC GCCAGCCAGA 
TCCTCCGCCT TAACTAGGGT AA ATGTAGCG ACGCCGGTTG CCCTCCCTCT 

TCCCGCGACC CCGTCACCCG CACCCAACGT CAATCATCCA CCGACGCCCT 
AGGGCCCTCC CGCAGTCGCC GTGCCTTGCA CTTACTCCGT GCCTGCCCGA 

TCCGCTTCCC CGTCTCATCC CCTCAGCACG TGCCAGACGC GATTGCACCG 
ACCCCAAGCC CTCCAGTAGC GCACTCGTGC ACCCTCTCCG CTAACGTCGC 

CCACTGCCAA CCTCACCACC C&AACCCCTC CICCATTCCA CATATGGACC 
GCTCACCCTT CCACTCCTGG GCTTCGGCAC GTGGTA ACCT CTATACCTCC 

CAACAACGTT TACCCCTTTA AATCTGCCAA TGTTTCACCT CAAACATTOT 
CTTCTTCCAA ATCCGG AAAT TTACACCCTT ACAAAGTGCA CTTTGTAACA 

AGGCCGCTTC TTTCTTTCCG GTTTAGCAAA TCTCAGCCTT TTGG AGATCT 
TCCGCCGAAC AAACAA ACGC CAA ATCCTTT AGACTCCCAA AACCTCTACA 

CTAGGTCCGA GCCCCAGCCC TTCCAGTGCC ATCACCTTCC CCCTTCGCCA 
CATCCACCCT CCCGCTCCCC AACCTCACCG TAGTGCA ACG CGGA AGAGGT 
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2) tt#W*<Dfetffim 1 m&Wv&MWi** ♦> 

u * m a> b & tfti * i n ± j: *? u * dma . 

3) oma *AXtt££/£;*n*DNA Rtt'fii>±to 

35 2 'Jl 3$ 0) OKA . 

5) 7 u fc r^** ^ 'J $ a CEC^-T * ft 

iP. 3 'ilsB W00NA . 

7> DNA #10BK. ftfcDNA 

T h sfl#©|&ffl3& 1 Qttt'iaiG in se at® 

DNA . 

8) DNA *r 7 X $ KX»7 7 - •>* 
* - t^ifliA * ft /-DM T'&*l*»Sft:tf©Selffl3& 1 
'Jltt ^ L 3; 7 JRK35O0NA . 

©DMA £/Ht'*L-l-'jri»7rya>S3&. 



9fR3B3 62-244382 (6) 
to> ram 2it^v^um7^©7 * / mcm* 

a ??:'/. c *>z?>(y, d t 

>*• E Tn,9z>BU F 7iZ)u7^7, 
G T'J V V % H tZ?v*A ! -fVO-fV 
V. K »J v'A L- D<v*A m y**^y, 
N T^lt^^V. P -TD»J"A Q 7/1/9 £ 
V» R 7 H/f ^7. S G«JV. T Xl/X^ 



. » 2 it 



10 20 30 

nSTKPHVm DVRY11E0ASA LFAIIICGTTA 



40 50 60 70 80 90 100 

ODAALLESAD ITTKHCISSL AVLKSSVRIT CTCHTVVTDP LTDSGRAVVA RLTQQLGQYN TAENTFSPPA 



HO 120 130 

SDAVDERERL TAPST1EVLR XLOFESCYSD 



140 150 
ASIPLLHCCF AFDFLETPET 



160 

LPAVEESVBT 



170 

YPDYQFVLAE 



180 

] VLDI NnODQ 



190 

UKITGVSNA 



200 

PCELEAELHX 



210 220 230 

LSLL ! DA ALP flTEBAYOTTP HDGDTLRVVA 



240 250 
DIPDAQFRTO JNEUEMIYH 



260 

coryovvPAR 



270 

TFTAPCPDAF 



280 

AATLOLRATN 



290 

PSPYHFYlRG 



300 

LHEGRSYELF 



310 320 330 

CASPESNLXF T AANROLQLY PI ACTRPRCL 



340 350 
NPDCS1MD0L DlRNElDMftT 



360 

DAXElADDTfl 



370 
LVDLARHDLA 



380 
RVSVPASRRV 



390 
ADLLOVDRYS 



400 

RVrtHLVSRVT 



410 420 430 

ATLDPELDAL DAYRACHNHG TLTCAPKLRA 



440 450 
MELLRCVEKR RRCSYGCAVC 



460 

YLRGWGDHDH 



470 

CIVIRSAFVO 



480 

DGVAAVOACA 



490 

GWRDSNPOS 



500 

EADETLHKAY 



510 520 
AVlN A J ALA A CSTLEVIR • 
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ttGSBB 62-244382 (7) 



JO 20 30 40 50 60 70 80 90 100 

fITHVVL I DNH DSFVYMLVDA FAV AC YHCTV FRMTVP7ETI LMHPDLICL SPGPGYPADA GKIinAL I ERT LCOIPLLGfC LGYOALIEYII CCKVEPCCPV 

HO 120 130 140 150 160 170 180 190 200 

BGTTDtffll LT OACVQSPVFA CLATOVEPDH PEVPCRltVPI CRYHSLCCVV APDCIESLCT CSSEICOVIM A A RTTDGK A I CLQFDPESVL SPTGPMISR 

210 
CVEOLLAN* 

S3 4 St 

JO 20 30 40 50 60 70 80 90 100 

HTSPATLKVL MA YLDtfPTPT LEBA I EVPTP LTVGEYDDVQ I A ALL A T I RT RGEOFAD I AC AAXAFLAAAR PFPI TGAGLL DSACTGCOCA WTIHTTGAS 

HO 120 130 140 150 160 170 180 i"90 200 

L I A ASGG VKL AKHGMRSYSS KSGSADVLEA LHIPICIDVD Rft VKWFEASlf FTPLFTPAYR PAUBVQPVR QALIPPTIFN TLGPILSPAR PEROIHGVAN 

210 220 230 240 250 260 270 280 290 300 

A&MICOLIAEV FRELCRTRAl VVHCAGTOEI A?BGTTLVt*E IKEOCTI EOY TIEPEDIGLG RYTLEDLVCC LGTENAEAHR ATFACTGPOA 9RDALAASAC 

310 320 330 340 350 

AHPYUCDVD SLKDC AOI AL SLLADATTOA HLAKBEE I DY SEKBSSRD- 



10 20 30 40 50 60 70 80 90 100 

mSilNLPm ESI VEGRRCH LEE1RAR1 AH VOVDALPKST RSLFOSLNQG RGGARF 1 WEC KSASPSLCH I RCHYGPGE I A RVYSRYAA A I SVLCEPDRFG 

HO 120 130 140 150 160 170 180 190 200 

COYOULATVC ATSIUPVLC* DFl IDPVOVR PARYFCADA I LLWLSVLODE EYDALAAEAA RFDLDILTF.V 10EEEVARAI KLCAKIFCVK IIRNLII0LS10 

220 230 240 250 260 270 280 290 300 

LORSRRLSKL IPADAVLVSE SGVROTETVR QLCCBSKAFL VGSQLTSQEK VOL AARELVY CPKKVCCLTS PSAAQ tARAA GAVYCGL I FE EASPRNVSRE 

310 320 330 340 350 360 370 380 390 400 

TSOHIAAEP KLRYVAVSRR TSCYIOLLVD CIFAVOIDAP LOGSVEAEIA LI AAVREEVG POVQVWRAIS HSSPLCABVA ECDVOILILB AIIEGCSCEVF 

410 420 430 440 450 460 470 480 

DWATVPAAVI AKSLLAGGIS PDKAAOALA V CCAGLOUSC VE YPAGACTH GHCERCRRAA ENFBDflLfll P LLKV • 
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#G1B3 62-244382 (8) 



5 6 ,t 

10 20 30 40 50 60 70 80 90 100 

ttTEKCKLCCS TLLPAYFGEF CGOFVAESLL PALDOLER AF VDATKSPEPR EEUCYIRDY LGRPtPLTEC SULPLAGECK CFARIFUBE DlVncCAHH 

110 120 130 140 150 160 170 180 190 200 

KQVIGOVLLA KRWCHRMA ETCACQHCT A TALACALHGL ECVyYMCAKO VARQQPKVYR WQLHCAKVIP VESCSGTUO AVMEALRDWT ATFHESHYLL 

210 220 230 240 250 260 270 280 290 300 

CTRAGPHPFP Tl VREFHKV1 SEEAKAQNlE RTCKLPOVVV AC VCGGSHA I GtlFAOF I DOE GVEL VGAEPA GEGLDSGKUG ATITMGQ I G I LdCTRSYLRR 

310 320 330 340 350 360 370 380 390 400 

KSDCOVEESY SISACLDYPC VCHSTHTCTP PARTTLVSPT PKPSKRSSSL ARYECMPRT GILTRVRLRL XRAKTAEEEG QtfLT I LVSL5 CRGDKDVDUR 

410 420 
ACTLEEkPEl I LKDNR " 

3 7 it 

10 20 30 40 50 60 70 BO 90 100 

HSRYDDLFCD ASTRSGECAF VPFIrtLSDPS PEEAFQ 1 1ST A 1 EBCADALE LCVPPSDPVA DGPTVAESDL RALDGGATVO SALEOURVR AAYPEVPIGM 

HO 120 130 140 150 160 170 180 190 200 

L1YGKVPFTR GLORFYQEFA E AC ADS [ LLP DVPVRECAPP SAAACIDPIY 1 APAWASEJCT LEG VSAASKG YIYAlSRDCV TCTERESSTO GLSAVVDRI R 

210 220 230 240 250 260 270 280 290 

KFDGAPI LLG FGISSPQIIVA DA I AAGASGA ITGSA1TK1! ASDCEGEilPtf PST1RDHDCL XKDLTEF I SA TECSDOECLG t 



12) ttttM*<Z>30QB5R 1 OHttl'lSl 1 m& 

13) #Sr«*0©lffiSB 1 JB&tfXttSB 7 Jft&igg 
<D7a * - Wi&OtitnZlit *DNA £J||lv£ 

is) ^«psa^©?aKm i jfl&tfxttsi 7 irk a 
* ra«oR«* wr *o»a zmi>zmfc-?ftm 

* ^£ m it . m » *. dna ?£i:^u- i- •) r i. 7 



H O 3 »j ^gSfilS ( Corynefor. 
bac ler i a) « > — X * V ^. jl 7 /U • ^7 . 

f^-U'ff ^7*-rf^f 'liD-y - (Bargeys 
Manual o/ Oc term i na t i ve Bacteriology) *R 8 JR 
5 9 9 £ (1 9 7 4) K£fc£JiTt>*~l&©i& 

* 32 Iffl IS 4) ? S^cfilTt:^^*^ ^ «3 

ATCC 14020 
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ATCC 14066 

ATCC 14068 
^f/^r'jn - v£ h 7 * JU > y ^ 

ATCC 13869 

T'Uf/^fHi' a -(/ i. ATCC 13825 
^Ut'KifT'lH ■ 7 ^ >< A ATCC 13826 
7' u fc* * :r «/ $ i> - * * Y * y * 

ATCC 19240 
3 'J * ^ r ') ^ i» - 7tf7'/r7^A 

ATCC 13870 

^U/^fH A • 7t 

ATCC 15806 

-Tl^'^r'in-A/^i ATCC 15991 

ATCC 13032.13060 
HA-'J'jn ATCC 15990 

j ■/ * /< ^ * i. • y 5 * 3 - 

ATCC 17965 



62-244382 (9) 

5^D/<^x'i<?A - T y * — 77oA 

ATCC 15354 

* - ? - . fccfctfTr-jLX-^-. ? ^ v - 
y-^rir - Kr*»8 <tr P u . r y* 

7 - A'ftt > y ^ - -fiUfe^ UrpE.trpGK *X:f: 

'/ *«>^7 y * 7 1-7^7*5 --tsiflfc 

? ( trpD) . N - (5 ' - * X * ij ** •> /U) 7 y X 

•7 - -f y / 7 - -fe' - << y r - fu - 3 - # »j * 
a -/uy y&> y * -tfififc* (tr P c) , h 7 # 

h 7 r y y y * - (lrpB.trpA)<35*«|iS 
illfe^^KIRTfiS^ *U — ? & 3* Q fa £. L, 

Oh»i7*h7ry^-toy % &MI&ifl(E 



L ( #4 till. Sai to and K.ttiura Bi ochen. Biophys . 
Acta 72.619(1963)0)7/^^ffifflT& 4. ) . a 

ft ttt'. *Ofe*CM)r>77 , /S 

£iji«8 (*o-y{fc) ?d fc*8£tt. ±i£ 

<D Jj m CC «fc *> « I, *: ffi & iH ic ? © - ft l < 
U± 25^ 7^ V h - 7*^ T^^^t^n^^ra 

- 7' C t T . r^XU'6t<tt77-f'«^ 
© - y /< y 9 ^ ^> 3 d - /\ 7' tj p .{ if 4 



3 vcjtD, mmfite-c 

fcfttf «tr© «fc 7 K boa fcat>. M^^c^^-r 

01 PA« 330 ttGflDB58-67699£flg 

12) PAN 1519 ^B3IE58-77895^K 

(3) P AJ 655 totiR JS58- 192900 # & 

W pAJ 611 m i: 

(5) pAJ 1844 E _b 

<6» PCC I tt0H!e57- 134500 # !S 

(71 pCC 2 1* GflOB58-3S!97&!W 

(8) pCC 4 08 57 -183799 ^ H3 

t9) pCC II 0 i 

(10) pCC I ft (ft (n ;J utio/Aj ico) 
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(11) pBL 100 ( - ) 

(12) pBR 322 

(13) pC 194 

-<f *-D»A OfflSltt. £ — fQWlHV) 

*< 9 9 — DMA tt. &feftiftte*£^«JrL/cfiBe 
f*0NA «|7 7/ > > F & t#0r $ ft* 9 - 

Z A- *) Zf X 9 \s * K £ f£ |& -£ L T * O^T 7' 
7X5 K ^ ^ * - & ft DIM 7 *? * V Y tto 

# A *$* * c ti . i/jlH? - 3 »j k - l 2 (c 
-?l'TM&dtLTt«*tttt CNandnl.tl. ond Uiga, 
n..J.rtoi., Biol.. 53. 159(1970) 
Jfijt^ ^ LTDNA CDxSiStt^iB-r^T 

9' ') ^ - ;u £ A: »; - ^ £ ~ flfi & 

K-f J*>-b©^?JTt:DNA £ £ 9 * <> 

3 &*»]/?! T § * . & 'J x * u y 9' 'J □ - ju £ fc t* 
# 'J b ' ^ ;u 7 ;u 3 - /u © it *) . fv *" * •> / 
IU -b o - % , ? * % h £ y « 7*3-/1/* 7* rt> 
D; '^F68 (Hi ;u/<&> fc* © i£ JJU £ £ <y X 

i UT^^tclft L/ct*£flH>* d £KX$ 

a > V 5? 3jt L , 5 - y^;t/Mjrh77 >CW 
te^fi"* - £3: (I.Shi io, ». Sa to. n.Makagawa.. 

Agric. Biol. Chen. . 36. 23 1 5 ( 1 972) K yub/^ 



fcB)H362-244382 (10) 

*IT * ft C (Duncan, C. H. . Mi I son. C. A. and 
Young. F.E.. Cenc.J_. 153(1977)) Iffl^^UNA £ 

7-yHrJi/) tC#AT*#7£C£»)*j;£T$>*. 

Cff»ftCCOV>Ttt^4xT^*HiC(Chane. S. and 
Chocn. S.N.. rtolec.Cen. .Genet.. 168 .111 
(1979) ;8ibb.fl. J. , Ward. J.M. and Hopwood, O.A.. 
Hb tore. 27J_, 398(1978) ;Rlonen, A. , Hicks, J.B. 
and Frink.G.R.. Proc.HaH.Acad.Sci.USA.75 
1929(1978)) . D»A S^SI^. 7 y X $ K OKA ^ 

9^htCLT«UftxDNA S^ffi^^A-f ^ vl <t 6 

r a f 7-7 x h mr a jise© ^x • xr-j- 

K^^it^TnLx 4*DflBB57 - 1 8 3 7 9 9 
SS 3S $ ti fz 3 •} % /v j7 ^ 'J $ A C5 a: /c it 7* u t: 

77^fil4^tt^Siai (t.Shiio.S. 
Sugiaoto.H.Nakagawo. „ Agr i c.Biol. Che«i . . ^9. 
627(1975)), 7' U t '^vy ^. tj ^ A05<D ^ D ^ 

L . 5-7^tDMl7-F7T^ 7ft') 
^£BJt4 ; fc£"J**2c-3$ft. 3 * w 9 -T *) *> J* ER 
07x^<V7 7 iy, > y^gg^L. 5 
^^M]TF7t^ <-^^M)ri-7T ^ 

V d * ^ / - h % p-^/^^o^^iyuT^-^v 
fDyybKD*^/-K 7xi^7 7 -H 
Ko + ^> - h CC«f±^^r ^3!K«fc(tt.Haci n o, 
K.Nakagawa. . Agr i c. 6 i ol .Chen. . 39.345(1975)) 

Z O & r> IZ LX® Z> tifc h *) 7'b 7 7 y±m& 
^^nScffilS-U- *7Ttett. ft*3 

fc # & i 4.V c A S < ^ 7 ^. tt ^ v> . gi % . )S Ife <L 
LTtt. «3^^©. toax^y. 5ec^5? 
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$111 •* HI ft CD 6©T&*. ^^igliLT«. 

»a s i j: » sv n & ^ t T ts j ft © p ii & zf a a * $ s 

iflfcff L-7"9, X90t|O 'J *7h "7 t "ycD^^^tt 

*&Wtc<fc^Tft*ft*&^-o©;fc3/j:fi| 

* (.1 . 7' U t* /V £ -y- »J J* 0) |- 'j 7* h 7 7 y ^* 

Dy07o-i-; - ace. coi i© h *; r h 7 r y * 
-en y©r o * - * - ± H##^tt*#iJajt©» 

v * * ;u ^ s ii a f*i t« r h »; ? h? 7 y iz <k 
&fi¥£©ia&ifite*©!&£te?i]Kotvi:> 

DNA fle?lJ©tt£©gB#©JSS£f&©fc©£H»l, 

qKi^tt. E&K?!l©-65£f£{£ ;* 
1*ttttf£LT*&n8©i|3BHCA*t>©Tfc*. 

dna ©E£&#)©j*£<£: 7 5 y &ffi?i|©&5E. # 
^ »j * a mac a * l - mr>7 7 

.t 7' □ t - ? - , t^U-^-^oi^T^IHf 
•5 . 



#G3B3 62-244382 (11) 

- 7 ... O y . f£ £ 4k *, ^ y % * V ? - O -f -+ y % 

k x tie* © »mx tt *a s a ©& m>± m tz a 

UTte. E.coJi h 'J 7 # Y y / y/ot - % * 

- * - * &v'^-u^-A^ffl?tin> 

* • BP ^ - *ffe9!tc£ ->Tft*n*: I* >J 7 h 7 7 
? £ CE.col i J?E l * ti {& © u 'J >-fc rt> A 5? 

^fTt^ir^-^-, ^ ^ _ ^ _ x 

^-$^-^-^^rr-6^©T$>*}. C©0NA K 
* *fc9l©DNA K?lf©-7^. ia<E-"?©£l& 

*a^^^/c^T d»otiit,T) ttfflr*i&^. *> 

7 V % 7 -)\>&> y ^ --ts iftfe^ v * x * »; ;ff 

MjrF77^i/y^-f ^>ra iv h at G 
^©^a-Ay^' 

M)rh77>^^D^tt-sfee i ft ; DKft © 

T'Ufyv^T-i^i . ^ y y ^ ^ / y 9 A 
AJ1!225(PB8«-P4370) ^1 £ ©CKC lg Ift ( 7* |. 

0. 5 g /U, NaC t 0. 5 ff / a % & ?> ^ P H 

7. 2 L /c <>©) ClSfflt, 3 0fC^3Rt 

w»aais«*ff^t>v «ai95a«ji©ia^*m^/c. 

CI ©fflfr* 7 - a .. SOS Ti$Bf£-ttfc©5, 
iffl^©7 x J -rt>&flfefc:<fc 9 % Ulfe^DIIA &m 

3. 5 «*©dna %'#tz. 
1-2 -<^^-0BA <DiH3J 

*<9 9 - t UTpAJ1844 (5^a5.< / A^'/u 
K © on a Gfrayfttz u iHK Lfc. 
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£1' P AJI844 *r 7 7s 5 ft LT&GT *7' l> 
V j< 9 T H *) I*. • 5 O Y 7 * /t/> y ? A Ail 2037 

£ r o o « * ©cue *g ifc k f£ fa u . 30tT«a 
JflHKR&iJI* TlgHUfc© »J /.SOS 
15 C Jt *>iSSf£-tf . 30. 000 x g , 3 0 #0&;fl<l> 
*> Jt tff 7x^ - fl/feU(0©^^ 2 £ 

<Dx ? y - ;u£/jD/LTO»A £ttft©i|XL*:. d It 
£'>a©TEN X&Wik ( 2 0 »n h »i xi2Kli3x 2 0 

»M»aC4. 1 mH EDTft (pH 8. Q ) ) C . fi 

PAJ1844 7* 7 * * KDNA tfj 2 0 0 * g 
1-3 DNA Bfifr 0>-< ? * - WA 

l-l Tft JfeGsftDHA ! 0 *e £1-2 Tftfc7" 
7 X $ KIM 5 fig <t^r»IPRx y K 31 0 is T - * 
Pst I T*tl*tlZ 3 7 r c 1 *Ha&C 9J»r 
Lfc. 6 5 t c i o #[!i!Jjnft U 
tft&l^ ATP n h -n/|?$T. 

T 4 7 r - >' fcb * O 0NA 'I A'-t'CJ;-oT 1 0 t 
C 2 4 I* RIB ft LDMA Ll**. O^T 

£ & « S ft £ 0. 5M>*-^o-x, 2 0iH7 
^ 4 V ft > 2 0 »H jt ^ * *, +, a % 3, 5 H ^ t 
v -e -< 7* d X (Di fco) ^£ /X *SMMPJ§lfe (p«6. 5) 
0. 5 h £ T ftft b • <fc T 1 0 «* /. « CD »J y* 

- ^£^csMMp>&ifet:!SS3L 3 o 2 oi*Rnr 

o h r 7 X F \l*m~> h. 6000 x g . 1 0 #18)58 
£«4>&€K To h 7' 7 X h fcSrtHPTftfr 10. 5 
ml 0$««PtlPiK.«SL/c. d©«fCLTfl*n 
7* & h 7' y X h t l~3 T fl2? k ON A 1 0 </ e 

£ 5»n EOT* ^^TTS^L, # »; x* u y »; 
^ -**ftttSK4< 3 0 KC* *|*c3sanL 

dna tro h cife*>&2 **fca>>c£fi 

t: 2 ftisstitsSE u . corn Fr?x h ^sunpis 
life i SMnpi3!& i • 

JB1T%*<0 » , 3 0t:-C2S#!SH8$U/c. c<D 

igS^^pn.D oro * 7-7 x ^ ??£fe*SifeJi«c^ 

tfi Lfc. 7'a F 7'5 X |> »S Ife IZ & 8? * 1 I ft 
/c *) h »J X It Ko^i'yf *) r $ y / ^ ^ 
t 2 b , kc < 0. Sr. 7* ;i> a - x l 0 g . 
«eC i , • 6H,0 8. 1 g s CaC«, • 2K,0 2. 2 g > 



BBBB3 62-244382 (12) 

£jtf>&*v 6 5 X 5 tfRilJjn.S* t „ Si£«C 2 

i -4 7 y X 7 - M>tt > > ^ - ifl fr ^ . * X * ') 
X y >\,7 y * ? ~>is&L h 5 y x 7 i v - -fefifl 

yufK^r'iH^ h7-t/^y x^a©7 
yx 7 y ^ - -fe' #LS#asgo. 

38x Ml7^7r/ , >y^-t'M7'i-vfX 

mn*3o (^rn6Aji2i25 tmttiu 

*)8LK!*:®TZcttz£>)#mLtz) % ona 

« L, . ^ - > V V G t 0, 6 ^ ^ v |> /« < i$»u ^ . 
S !. 5 ifrroHBiSteHk, ifl/C^»K: J: »? 

^7* h V 4 g . W^HSx * *4 gv Af WW 
(Difcott) 1 g ^ K»HP0.0. 2g. 3 h V 

35g. ^^8 g&Cf^D7/.7x^3- 

3 0 r t 2 iSIHIi5tt». &£SiScofc>T3-* 
^?25000 flS©^ 0^7x^3 3 o s.- 

^05^^X5 fc(OT C*l*ft>JM&ife (2H^";t/a 
-X. I J<e»7y^iU, 0. 3H££. 0.1 
H*) A-«t ^7K* » 'MA, 0. 0 4 K&ft-r*'* •> 
Oi.74cS. 2pp« tt^f^y. 2 pp. -* vti y 4 
* v > ZOOM/Hl-fT^yJBttB, 50/ii/« 
^- y s * 5 / M(DJfco) 3g/K O o $ 
A7*^3-/ui OM/niL pit 7. 0 . 9S3^ 

ttT^oMiri-77 y9?3Riia)fii^ufctt^ 

AS60^iTI^^S^*>^ 2 ttx J8^fflV/:E^ 
fry> 1 Na 3 0 SJflWcKtf * & 1 IfcWfc. 
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/ctJllfcxr 7 X $ r£plrpE36 . ptrp£4> l*i38£ 
illlWcK^^^^Arintft^r^X^ K£ptrpD385l, 

Plr P B301££tttf fc. 

14 Tll}/ctllfft^r -7 ^ $ KplrpE36 . P tr P E4v 
Ptrp0385i . ptrpB301±C&* 7 >X 5 
y 9 - ate 1- * * x * >) # y ju ? y ?. ? ~ n,f& 

7 V X7 x 7 - -b' jIIIe? ^ h 'j 7* I* 7 7 y is y 

l2tU»x PtrpB3B . ptrpE4*AS60C . 

plr P D385! £Nb38K. p trpB30! £ *30K ft /it ^ S 
I* L • 

-7 *4 Jl*F*l 1 0 Jbtf * Ml/ny^ 

?fi:fc *) * plrpE36 s ptr P E4. tC 7 y X 7 

~ '^fa > y 9 --tf iftfc? Ptr P 03851 CCi. * 
X & *) # is *T > X * * t 9 > X 7 * ? - 1g 
iflf^T-^. ptrpB301<Ctt r f /7*f77 y>y?- 
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if 0*7 a.* y b iftfc?*<#£1 * d tii<W h * 

3M£ fl> ri! £ © fi £ . &cf /a^igfe.tt (07 y% 
~ A-ft* G>£EU< P trpE36 ©EH|itft«ct:ifc^UT 
J® < . ptrpE4iC«:7 y 7. -5 -iu|J[ > y ? - -t'CDifi 

1-6 *fl»*7- 3 ^ $ KotfADHA lift ft affinal*? 

KptrpE3C s ptrpE*. P lrpD385l , ptrpB30j£iB 

T'H:'^^ f ') h 7 * ^ / y 9 J~ <0 h 

•J 7' F 7 r y^-^ay^jyEcD^o-^x^* 

/ut/^r'iu?? yyj.n'jyfju 

)l>Jr a h M 7" I* 7 7 y ?fi l)l ft 0> to 1 04 1 ( r '/ 7* h 

77 yc«fc47yx7 - ^ftSr > y 9 - <o? 4 - 



Bamlll $t«ttS»IU X tt Xho ! T £ C 9J»r L * 
E.col i O -< 9 9 — pUCl 8 (Ness i of , J. , e t a! . .Gene. 
33. 103 H9O985)) © M ttft $ 9) Wr 0Mi C 

E.coli JH109 (Hess i r>g , J . ,et al.. Cone. 33. 
103- 119(1985)) {ft JC-Cal (5-bro«o-4 

cb!oro-3- indolyl- /? - ga I ac tos i de) . 1PTG 
(isopropyl- 0 -D- thio-ca 1 octopyranos ide) * 7 

yf>>; y^tt-U^tSUhcru-r^ y ✓ L 
/c, 3 7 X:T 2 4*tlSn5C&lii!aLfca&3 a~ 

- O if #j 1 5 0 0 3 D — - ^ Jl r ci -fc ;u d - x 7 

-±c|^^±>f/c. 3liajW 1 Ti»/:7 y x 

-> ^ftsty y ^ <trpE) zmt* 

plrpE36 CDK2kb.O)Pslll$A8liK ^ 7* a - 7* IC U 

ft. . Wa Ms . J. .-Methods in (*na ymo \ o&y , 6B f 379. 
/Icadeoic Press Inc. .Net* York(1979)) ^ \y t£ ^ 

Sa I ! ^ fi /fl U K 7> ^ ^ I O © * 7- -< 7 ' * O - 



*ptrpE97 . SallH5>*^»^7* 7 X 5 K£ 

ptr P E42 i^(^tt> ^IfeW 1 HfKUtzJjmiZtt A 

D(*A »f>i*©©IPa»*9)0itftEl^f1?^ L ^ (35 10) . 

pti-p0385l 

-e<Z>|$JJU ptrpE97 ttptrpE36 . x 

p t r P B301 © » A Ps 1 1 US flr ,h 3 C ffl ffi » 1ft a ^ ^ 

f ^Pstl||»)t^^f U *} . ptrpE42 ttptrpE36 
ptrpDjftSI 

©PstlBffr&C^^mtt^PstlWirtO-gffi R 
X. ptrpE97 iptrpE42 fct ^ a a> BaaH r - Sa 1 1 fflr 
HiSW 3 

N - ( 5 - * X * y ;K £/ /|/) 7^7^ ^6* 

y > 7 - ** - -f y v — n> - 3 - ^' »; * d - ^ 

yfiSf > y * - *? ateT (irpC) ©^y^n-ji 

y pjri-77 y •> y ^ ~ -f <z) ^ r i - 

v ^te? (trpA) 

£l0<D«|ftx.7-7X$ K0)^ADNA Bff)t(OW 
Pa«*lfe@KDitt$*>^trpOate^tlrpRa<cT-© 
riJICtrpCafE^ A<> trpBate^ ©Ti&C trpAa/c 
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Pr ~> fc . 

3-1 IrpCiOfe^CD *> r 2 o - y 

*Iil£*T 7 X $ KptrpE97 * £ 35 1 ElK^Lfc 
V)2kb. nSsii-EcoUmK £tf|5L. SsU.EcoR? 
T^ltTf LfcpUC19(rtessin E .J..et a1..Cone. 33. 
103-119. 1985) Cj$ttt, t lac /Pl--^-»^, 

SOfti 6kb. ©Sstl-llind n Iff £ ftS L Ss 1 1 . 
Hind 0 T ^I0r t fcpUC 18 (Messing. J. .et a) . .Cone. 
33. 103-119. 1985))Kjjgtel, »ac 7' o * - 9 - 
A* £ © fc ^ *I fig K « * £ 7 C & a U x B. co I i 
CCSCNbL5889 ( trp C60. pyr F287. his Cl. 
_UcZ53. rp*L8 . X - )*JBEtefcLfc* 
*S&. Sstl-EcoRllttJt s I^V»aSstr-«ind BT MJS K 

£ *r -r * tfl tt *. r 7 x $ k a , e. co i i © 55 # ft £ 

3-2 tr P Aiftfc^CD#?£©f!i2 

*Q|£;i7*7 * $ Kptr P E97 h*& 1 IC^L/: 
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I'j2. Ob. ©Nrul-fU.BIl*Tr/t*',r®L. Smaf. 
Ba.BI ?9JWLfcpUCi8 Cill$L. lac 7' o * - 

E.coli CCSC Nn5644 ( trp A33. rha-7. ~ ) £ 
JBffteifcbfc. -e<D*S^. Nrul-BaiiBllift^ * *T * 
7" 5 X $ K^fi!j$t4)gStteKtttii, 

h ■/ r v 7 t >£tftt0ffi**&»£nfc. 

^Jfeffl I T'ft h *lfcptrpH36 v P trp0385l . 
ptrpB30!&tf 2 T ft £ ft p trpE97 £ Wf 

* B K t£ Ift He * & * 7* 7 ^ S K ©2B32£iT o fc. 
^07*7X5 K © 19 A DMA gfitf C-7^TpUC18 
E£^ttpUCl9 X««13»plO(Messin fi> J. and Vicira. 
J.. Gcnel9»269(l982))^ffl0^d»dcoxy chain 
termination i& (Sanger . P. et a I . , P roc .Natl. 
Acad. Sci.U$A74. 5463 (1977) ) IZ £ *) 35 2 13 C ^ L 
fc&£K?dfc£<&fc#<D»l&IglK^T. Mir 
b 7 T V*-<u y L/c. r(D« 



^ V 7' h 7 t yOfc^Ci&KttfiNA »i 

/ 7 - -fe* ©iS'&gBttdrpr o * - ^ -) v 
- X- 0>*£&£MiU 7 >X v 

(trpE. trpC) . *X*'/#->;l/7yX7^;l' 
8* I- 7 n? x 7 --tf ififET-drpD). N-(5~* 

** , J#->^) 7 y x 7 - n>& << v / 7 - -t* - ^ 

y K - A, - 3 - # •) «fe o - ju ¥ yfti i/ V 9 - -t'ifi 

£ 7-(trpo . h , ;rh7r^*>y^--tfii!{i:- : ?- 

(trpll. trpA) tCWlof * DNA K?<. RCX^jJiffi 
X. -9 -ilr P E«iSai(E-pi©R!Itt. 

~ 9' 5 7* 5" K (trpL) *3 - Kt 7 f 

^ ^ x - ^ - »«ia*<^«r <s ^n^^^iii- <t 

Itt^e^/c (3130) . 9 — ± * — 9 — V> \1\ y&V£ 

& 6 m c ^ l fc . 



lUfctfl 5 . 
7 -o * - ? -$>4lgt tfSftfliK 

7 y ± ~c o y ©ro * - * - *i&8l u % -eoeifig 
*5«l2-r*fc^. 35 4 I^Kl^Lfc J; 7 ptr P E97> 
^lMtplrpE36 OEcoBI-HindffllWfr (I^j5 5 Obp.) 
^E.coll®rni-^-7'o-7'^^^ - pkkl75- 

6 (7ytvjyjHtt (ap) , fh^/O'i 

> (Tc) S&tt) (Brosius. J..Cene 27' 1 51 (1984) ) 

ti^T'^ d - y ufc. ^^n/ciam^r 7 :^ ^ k 

PtrpPOl ttB.coli4iTTcjrm^5&iR t fc. 

$ ^>C. pAH330 tfeJfc© h •/ > r 7' 'J ^iatllO 
-<9 9 - , pAJ22G4>Ps 1 1 ^JKi nB fi t: H "C 9) l!fi L 
fc±gCJfi|ft^7*7 X S KptrpPOl 7* U 

^^r 0 -LAJ11225 *JK|tt£!fi Lfc i C ^>Tc 

ptr P P02 **r-f ^ i^Wfeft^oTciHttKtig 1 . i ^ 

^ L fc J: o e . Trp.^^TT «Tctr«i 
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^OlSJRAIuNHiftd DFWJWSlbPJ fctf HaeflJ- 
Hind m (135b P ) ±cr - -*«flE^f 4 c & 

-pKK232-B( ApfiJH . ^ o 
A! u! Hind ID fflfJi <5lbp.) _fc C 7* O * - ^ - # 

* ^ * 7 # > /u T y x ^ ^ n, ft -> y * A - 
- ififc^CtrpOK N - (5-*X* f| 7 

»/ * a (tr P C) . I- 

tSfc: J: * MJ 7 K 7 r y£&K©fffi. 

* * - - * ? ViZ7' U K * f + V t> J* 5 Yy 
J.*/ >>? 2* h >) 7 b 7 7 >*-<a y<fi<? BlrpD. 
trpC. trpB. trpA© 4 **flft* r ^ 



* 5 KpAJ234^fflt>T. L-Mjrt77 y££ 
pAJ234£Jflv^ n>-7y^D7x^;t/75-y 

-7*** Pirh77 ^Wttttr m,* 
n-';n. 7 n7x^> y* A«247^U%i£ 

UT^«bn/cAJ!2l95(FB»M-P80l4) * IS ft L x h 

am****. 

MJrh7r x^^lSift (^/ua-x 
1 3 0 e > <»ll,),$0, 25s, 7^n,« I 2 g , 
#fi* 3 ■ « . KH t P0« 1 g y nn$0. • 7M,0 I 0 « . 
HtfSO. - 711,0 1 fi^-ft^50n>M 

2 0 • f £ 5 0 0 •«©«07v^34CA4x/c<> 
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X* A (Leuconos toe aesen teroi des) ATCC 8042££ 



£2 31 »H«cMoL-MjrF7TySH 



S3 4S 




« 247 


0. 1 6c/tf 


FERN P 801 4 

AJ 12195 

(H 247/pAJ 234) 


0. 5 2 g / 



l3> « 247 ^l5i/ce6(Cttiril;?n/cAj 12195 



(Bact.Rev.. 36. P 3GI - 405 (1972) ) . (& © Ht £ f£ ft: 
Q>W\&PAT<om>) AJ 12195<£CMG Tfi^lS 

LXtt£*f L.*V>CrtG L . 

3 0 I *3 D0lftff1-«. HtT^Di. 



7 ~n - n,&%L&K£LT'A>m*tlZtti# 
n 247 

35 i 13 
3ft 2 ia 

ri/f/^f 'jn?? »> 7 a /u y y ^ a <D 
I- »jri'7r ^*^oycDig£K?ijzjt££0/c# 

P UG19 &WiMl3nplO CC^D-y/fcL. JXGPT 
fctfffl-, dideoxy £ C <fc >) ££K3*J * ft 

m 3 HI 

yuf/^f'Hi.?? h 7 .x. >p / y ? J* <o 

-7 , l/f/^T , l ^i-v? h 7 x / y^i.® 
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RNA © 2 

7' u tr /* £ t »i i» 5 * 1-7*/^ y#j»v> 
Y *) V h 7 r y * ^ o y © IB i& t 7* o -t- - ? - , 

u - * -fKMomsff. ig^© 

35 5 El 

■/utr^^x'J *y 1*7 o v 7 *. & / y <? L<n 
-35 & -10 ttE.coli <& 7* a * - ^ - :> y * y 
$ 6 ® 

/I't/^r'J $ J. 7 2 h7jL/i/^ y 9 L<b 
h ') 7^ 7 r y*-<ay©^ - * * - ? - 

id 
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operator ottenuotor 



AC: Accl E: EcoR! 

Bo: Doll H: Hindi!! 

B9: Bglll P: Pstl 

Bm: BomMI So:Sol! 



BO Bm 



terminator 



Ss: Sst! 
X : Xhol 
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(C 12 P 13/22 

C 12 R |:») 
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Ss So Bo So P E X EH 
— I 1 it r i it 



ooerotor ottenuotor 



trnCCF) 



trpB 



Ac: Accl E: ECORI 
Bo: Coll II: Hindi I 1 
C9: Bgllt P: Pstl 
Bm: Bomfll .So:Soll 



X P Bo Bm 



trpA 



termlnotor 



Ss: Sstl 
X : Xhol 
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